The phase diagram of trans-4-n-hexyl-(4'-cyanophenyl)-cyclohexane, (6PCH) has been established by high-pressure differential thermal analysis. Specific volumes are presented for temperatures between 300 and 370 K up to 300 MPa. The p,V m ,T data have been determined for the nematic, isotropic, and (partly, in the neighbourhood to the melting curve) solid phases. Volume and enthalpy changes along the phase transitions have also been calculated. As previously, the p,Vm,T data were used to calculate the volume entropy for the nematic-isotropic transition. The molar volumes along the clearing line T NI (p) enabled us to calculate the molecular field parameter 7 = ain T NI /3ln V NI , being 4.1.
Introduction
Recently we established p,V m ,T data for several liquid crystals belonging to the 4'-/i-alkyl-biphenyl-4-carbonitrile («CB, n = 5, 6, 7, 8) and trans-4-n-alkyl-4'-cyanophenyl-cyclohexane («PCH, n = 8) series [1 -4] . Comparison of the data for nCBs, nPCHs, and nCCHs shows that the specific volumes vary in a systematic way when the molecular core is changed [5] . In the present study we extend the high-pressure work to 6PCH, employing differential thermal analysis and PiV m ,T measurements. The high-pressure behaviour of 6PCH has so far not been reported in literature.
Experimental
The high-pressure device for the DTA measurements has been described in [6] . The transition temperatures were recorded with thermocouples and registered on-line with the aid of a personal computer [7] . Usually the phase transitions were observed on heating using rates of 0.5 -2 K/min [8] .
The high-pressure dilatometer was developed for volume measurements on liquids and plastic crystals [9] and was recently improved by Jenau [10] and Sandmann [11] . The molten sample is filled in a cylindrical steel cell which is closed at one end by a moving piston. The displacement of the piston is recorded inductively, from which the volume change of the sample is calculated. In general the measurement is performed along an isotherm on decreasing the pressure. Relating the volume changes to known densities at normal pressure, specific volumes are established in the whole p, T range. Lacking densities at normal pressure are determined with a commercial vibrating-tube densimeter Anton Paar DMA58.
The 6PCH sample (trans-4-n-hexyl-(4'-cyanophenyl)-cyclohexane or trans-4-(4'-hexyl-cyclohexyl)-benzonitrile) (M = 269.5 g mol -1 ) was synthesized and purified by D^browski in the Institute of Chemistry, Military Academy of Technology (Warsaw, Poland).
Results
The phase diagram of 6PCH presented in Fig. 1 was established both by differential thermal analysis and volume measurements. The nematic range of 7 K at normal pressure increases significantly at higher pressures. The melting temperature at normal pressure (315 K) agrees with data from Pohl et al. [12] , whilst the clearing temperature (322.4) is 2 K higher. For the odd numbered nPCHs the nematic temperature range is considerably larger [12 -14] . The transi-0932-0784 / 99 / 0300-291 $ 06.00 © Verlag der Zeitschrift für Naturforschung, Tübingen • www.znaturforsch.com In Fig. 2 the specific volumes are plotted as functions of pressure for different isotherms. The large step in the isotherms comes from the volume change on melting, the small step reflects the nematicisotropic transition. The isotherms in Fig. 2 show a curvature immediately before the crystal-nematic transition. This pretransitional effect renders the accurate determination of the volume change rather difficult.
The specific volume data are collected in Table 1 ; a line in a column separates different phases. In Fig. 3 the specific volumes are displayed as functions of temperature in comparison with previous work on various /zPCHs and nCBs [1 -4, 15] . We note a clear increase in the specific volumes with increasing chain length, both at normal and elevated pressures. Moreover the specific volumes increase when a phenyl ring of the molecular core is replaced by cyclohexyl. Similar trends are observed in the /zCCH series [5] .
The enthalpy and entropy changes accompanying the phase transitions have been evaluated using 
Discussion
As in previous papers, the entropy change at the nematic-isotropic transition, AS NI , is splitted into a constant-volume (or configurational) part, and a dilational part [1 -4] . The latter is calculated with the help of p, V m , T data: AS DIL = (dp/dT) v AV M .
Combining with standard thermodynamics yields: AS CONF /AS NI = [(dp/dT) M -(dp/dT) v ]/(dp/dT) m , where AS CONF = AS NI -AS DI] and (dp/dT) m is the slope of the NI transition line. (dpldT)y is derived from the slope of isochoric lines close to the clearing temperature, see [16] , although widely used in literature. The crucial point is that the volume-related entropy increment is not a real state function. The authors [16] have shown that it depends on the path chosen for the intermediate metastable state. Correspondingly (dp/dT)v refers either to the low-temperature phase or to the hightemperature phase. In general (dp/dT)y of the high- temperature phase is used [17 -19] , in particular for the melting process [20] or order-disorder transitions [21] , where p, V m ,T data for the liquid or rotator phase are more readily available. Flowever, it should be born in mind that this entropy separation makes no sense, if (dp/dT)v is too different for the high-and low-temperature phases in question.
In the case of the nematic-isotropic transition, Fig. 4 shows that the slopes (dp/dT) v are not too dif- phase, because the temperature range covered in the isotropic phase was generally smaller than the nematic range. In the case of 6PCH the nematic range is unusally small, therefore we use (dp/dT) v data for both phases. The result is presented in Fig. 5 , showing a ratio AS conf /AS NI ~ 0.4 to 0.6, in accordance with previous findings. Another interesting quantity is the volume dependence of the clearing temperature. The slope 7 = D ln T NI / d ln V M is related to the molecular field potential and therefore important for any theoretical discussion of the nematic state. From a corresponding plot (Fig. 6 ) we derive 7 = 4.1 for 6PCH. In agreement with previous findings, the nPCH series yields smaller values for 7 than the nCBs [1] [2] [3] [4] [5] 22 ], ferent for the two phases. It was checked for the nCBs and nPCHs studied [1] [2] [3] [4] that (dp/dT) v changes about ~ 10+-20 % at the clearing line. In the previous studies [1 -4] we employed the slopes of the nematic
